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(54) TRANSFORMATION OF ACETIC ACID BACTERIA 

(57)Abstract 

PURPOSE: To transform acetic acid bacteria, by introducing plasmid, its fragment and a chromosome fragment to acetic acid bacteria 
in a solution containing one or more of an alkali metal, and an alkaline earth metal. 

CONSTITUTION: In a solution containing one or more selected from an alkali metal and an alkaline earth metal, plasmid, its fragment 
and a chromosome fragment are introduced into acetic acid bacteria collected in a range from middle phase of logarithmic 
multiplication to the resting phase, so that acetic acid bacteria are transformed. The solution of an alkali metal or an alkaline earth 
metal contains preferably one metal selected from lithium, rubidium, magnesium, and calcium, especially preferably 1W50mM 
magnesium and/or 50W100mM calcium. The solution has 6W7pH. 
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@ ttl 0 8358(1983) 6 29 0 

^fF^30^1^3gffl BSfq58^3fllOH 



5g m ». 
* e£o i&n « 

(2) **4*V?-»A % A*k*i>*A % **{f**S*> 
ISIO»»Sc«^7 fen. 

(5) fl£fi£7H, 4>* < 4: 1 0-50mM 

^4'/nftl^/i^tt50-1 0 OmM © # A- 



(5) tt>ttOB^»«««>f*jii)^&»jhjn«o»i«ciii 
bis*.* %©-c&*c: t zwmt-t 2>ftm**<D 

^9 ffl L 7t 2? iSfc ( Journal of Bacteriology, 145 
(1), 358-368, 1981 ) Wfl.fri^.< fci 

at r\ Kilt. -CK 
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t + ii»»aoifgsw©^^ mvcm-r *> tot 

frOWIti^-fiitU^o Kilt 
timttfr bfrto-Z iv/t* * <Dt*7 * $ K* *ft7* 

t'^fiUffflt^tH^Sinl/t, 7*7* 

T-teh>>^^-»T-fe^Na1 023 fr±B*«§3B* 




WPnag80-9489(2) 

KpTA 5 0 0 1 WAV 7* 7 **K'pTA5001 
<D)fc#A,tt* * t&XflfKI PERM P-7l22tUt 

T-teh'<*#--T-fc*-l4i1 025 

<> D „ Acelobactcr ace t I Na 1 0 2 3 ( Ace', 

r-feh^^^-*r-fe^Nai 025 tt % A}*.** 
iaflr^jcttTneo r p o*s sn* 

^50 r /«*©«/££ ft « X 5 *C» g**JP * 

( r p amm ) 
-f * ^ h ? h a 5 56 

U ^ h > u 2 * 



C ) 2. 0- # 

pH = 6. 5 

K 2 HP0 4 0.0 1* 

kh 2 po 4 a0 5* 

tfg80 4 *7H 2 O 0.0 2 5* 

kcs ao 1 * 

CaC4 2 «2H 2 0 ao 1 * 

PeC^ s -6H 2 0 0.00 0 55* 

N« - it*'* *- Y 0.4* 

^ a- n - ^ 5.0* 

fc^CffliWft©**')' 2.0* 



T-fe h /^^- • r-fe^l*i1 025(*YPGiK 

i&a^*v*o 



J>Afc*/PA> Wjfcfc I 5 7 ffiffig^ge^ 

t t left * KICtt/?^« KpTA 
5 0 0 1 (Ali^?^« KpTA 5 0 0 1 (BJ#*t»# 

*X K P TA 5fl 0 1(A)0»?>Jtl£ 2 5. 5Kb 

<yt* KpTA 5 0 0 1(B)O^^fttt 

2 2.5Kb-C % IMK»*nttJ&0tt»2BICat-3*k 
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B : BcoftI : Escherichia colt RY 1 3jf&®OffilJ 

a: Sal I : Stroptomycot alba* Q&m<Dffl$k 

X : Xho I : Xhanthomonas boJcicoia &$&<D 

KpTA 5 0 0 1 iM&V-f? * $ K 
pTA 5 0 0 1 (B)«C^^"it% Xhol Ki5t«:^ 

? * $ KpTA 5 0 0 1 W3lff^»^< K 
pTA 5 0 0 1 (B)tt^Mil4Jft*l<«:a«'to 

* - t extern 2 \ o-tr&a* 

0P*>* ^ $ KpTA S001 W&C^/Xtt 
KpTA 5001 (BIK/^ * KBfrK-X 

§5 W co ^ te & k * to K 1* m s n * i <o -c & * o 



W360-9483(3) 

1023, FBRM P-7t22Ij) 1 0 0 Aj^/ 
K|2iKO= Y oy T — > (NTO)^^I»C 

i5t?H^^a y >4S*t£ (Pro") o*a#e-c 

fe^T-feh^^^--T-k^1 0 -8 (Ace r , 
Blh ++ , Pro-). A^t/l^^a^^^frCI^t 

L (Act 3 s , Be n ~ ) x tf*^ ^ h u y h -r 4 f 
>fiti& (Str r ) OS»tii7t F/^^»T 
-te^-1 0 - 8 0 3 1 (Ace 81 , Bib", Pro", Sit*) 

■kh/^^-*7"bfNti1 D 2 3 

® t&&Mlfc &&&&&& fa*? iC 6 5 TO 5 # W m 

^uyta^ y - A^jaj, ^ ^ y - ^etftt, asb 



tCt^H^ D N A^r'tt&fettBf* 

t<o j: 9 rcm^rao^otetett $ ka 
x ^>x mm* x&m* 



0 N AO^Att 0 tJTT# 1 5^|H]v^^^^frc(ft 
DNA®2*A&J8l<D5£T U^ffi^Ht«^JSitU(tja 

^ 1 niLYir> e> 9 > ^ 5 o r /^<Di«^ 
tftiJtJK:* ^JXra U/t Y P OlSAiJ ( ta^c ) X 

ft^O7t#4fi^«^ii»A«*t.tlA-6(D^^^ 0 
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k * & w <o n as m ^ -t « 

r± \ ***** • T-fe^Na 1 0 2 3 ( Acc f . 
Btb ++ , pro + , »t/* )> PBRM P - 7122 ri* 

•ZtLitT *z — • 7 *t T 1 0 - 8 0 81 

(Ace" , Eth" , pro" > itr r ) £r 5 0 0 kJ & D 
7?^»KAn^1 0 0 mi Y P 0&<*/Sifefc:g$tBl 

U 3 o x>x 2 o psrcusfc *>®&i,ytn 

7. o ) O a 5^«f*-C 2 @^t£ 0 ^C^O TOT* 

t OftftJCtt a 4 f&J^JtO CaC* 2 ©ift ( 1 0 0 
mM .CaC£ 2 * 2 5 0 mM KC4 % 5 mM MgC* 2 » 5 mM 
Tris-HCa % pH 7. 6 ) rfl *x » 0 1Q-C* 



*?WB360-9489<4) 

&0S092 KpfA 5 0 0 1 {A)i^?^ 

$ K P TA 5 0 0 1 WOtS^EWO^ f& 
T-k h * - • T-k?>lta 1 P 2 5, FBRM 
P - 7 1 22 £ 4 0 Y P Qm*kK$iW 

•to«rrfeU^Ypa^i44^Ki * -c w ^_ «i 

HMRte* T E t&ftfa < 2 D mM SDTA, 5 0 mM 

f*£>*L*fi4H1* 2 J> 7«<OTB8«W«t 

( 5 0 mM ► !l -XJfiflU 2 0 mM BOTA, 2 5* 

9 AK(a25Mm *mm % v ✓ 

2 56 * pH & 0 ) * 3 Kim*, 0'O-C5^«f«U 
7t„ *KU2 5M BDTA rl( P» a 0 ) * 4 ■« ftp 

JG^-^Tto /sCJSSfc, 3 «<0 1 □ * ? * 9 



h'ifrAfcao*. 3 7 TOTT 2 0 #|BJHm#. 5* 

4 8,200x7 xs QfrM&<bamtfrrt+ ±m*fr 

IJIC^'Jxf i/y/y a-/u6 r O0 OfcfltlJt, 4 

5 0mM h V * feftftfi* 5 mM BDTA, 

5 0 mM NaC* % pti 7. 8 ) KM«-tyta, 

* 1 5 7 K&t>-*t1to £©iftffcfc 1 5 Cx 

1 C 0.200X* -C 4 0 BfrlWS&J&^iE^fr^Jfflfcfc't 

-fX 3 6 5 nm©*J?fl>*3*jra*r:*-& £ <fc K X * * 

T B«fc«rffc (1 0«M M 1 mM 

BDTA » pH 7. 5 ) K*J UTS*? LA 0 Ut^? 



<D£f£U fifT 1 lia^C^'t /?*O'pTA 5 0 0 1 
lA)fcH 2 KflK^-^y KpTA 5001 (B)T 

5^Lft < t % 5«iJkia3«<0$qfiBl»* ( BcoBI 

ip-X jys.l I tt^SiS^^lft Xhol -:-te^y* 

1 56T^p -^y^fc«V*ft hijxfflttitffitt 
( 4 0 mM hM, 2 0 mM 2 mM BDTA* 

pH8.1 ) tpXikmXJtita -tO^ 
^A^o^r^ KOI /i^/ *<il*fc#L-t$fefcL*o 

«frtwfro«ts&«a«i^e»ft 

Lt?A^7T-vJDNAOHI«i IB WW?T^fiJt 
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*T h * ft Wt *D © & #f O * ft £ Hi * b ft tit U 7t 

of 2 w&L±zm&t>*txMv*itto l m 

pTA 5 0 0 1 (AJifctf pTA 5 0 0 1 (D)0^f 1 
ft** 

K pTA 5 0 0 1(D)Ol!tt&<aiO-:^ ^ - 

t Lxomm 

ft 1*0 * J*) **C % *SftI8 3Sflilftg:-<* * -TT£ 

* pACTTC 1 77(*t^>( T * ^ f 
V ^fift& ; Journal of BicterioUay , 134 
(3>„ 1141-1156, 1778) 

m ( BtcherichU coll G400)4>*>fflfe:/?.* 

* K pACYC 17 7 ( m 3 SSIC**-**. D N Aft 2 

aj» ) & *£*ni>» ^ < ^ ^ 5 tejjtj8Lffl<omm& 



1 5,ooox* x $ &M&>i>frtitzi7*?>x 

XOT\ T 4 d n a 9 *r- -tfic j: *&JKfc 2 1 t) 
-c 2 03^*7 a v-^ ^ b*cs(rietw«*cux*^ -/ 

-tit-? ? -f? * $ KH^^fi, W ? .* 

$ K pAcrc 1 77it*Ut^oo Ljd'L* ^ 
5? $ K pACYC 1 7 7©#*-^>ff>' tttttttt 



*2mA &fi&©i»Bli&Ifc 6 5 -0-C 5 ^IHJZraKVU* 3 

*S - *r*toX.X1& U < 7,0 0 OX 9 

1 0 #IHJ©&H>fcfr* OX 7 *- S - ^fcjfrtt L* 

2 toft©*** -/ - A'fcanAT:- B 0T0 2 0* 
htjfcta** 7i00U X * 5 0 #&«©&/£>*: *7*^* ^ 

&*^«a*#*L< «*©* * xmm**ifto 
stejdi^i r^D n A^^w^w»ffta2irffc. 



tr«4 3«<OYPOfiJli|(C^U 3 0 "D <SB*|HJ4S 

iwLTtr p omit ( fia# ) ±-r 3 0 t)-c 5 aiHjis 

80S1 - A1--A? td^L/fco fc©9S>„ 

1 0 - 8081 - A1 tT^t'Vij^tSOr/ 

**&ML>tt r p o«c^is^-r 3 0 tu 2 4^^ig 

ii>m*L» 5fe)»^2©^»K:tl£^-C^9^ * K 
i^fBILTtita. KpTA 5 0 0 1 (A) 

&;f?x*KpTA 500l iB)0«^£«5J^n*Ct 

?K©5t>, pTA 5 0 0 l(A)ipAG^C 177 
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#io-flo8i - a 1 nr> tff y 

|SJ«K:UX, 4>* < £ 4> 1 0 - 8 0 3 1 - A2 
--A6KpTA 5 0 0 KB) t p A C Y C 1 7 7 f(UI 

itlO- 8 0 8 1 - A1 A 6 e>#-^* > 

PZ&m 1 o - 8 o s 1 itiEtiBj^ 

<D;fc*feTa£AL*: t t5> 1 0-8081 - A 1 

fsffi^g 1 *r ^jtx -fe ► * - • r i o - 

8 0 8 1 C Ace 11 , Bth*, Pro*, 8 1 r r )<D DNA 
-C&fcT * h ^ * - • T-fe^Ntt 1 0 2 3 (Ace r , 



«KJB3G0-9480(6) 

* 4 2 TOT 3 *HHj tt-^/sfH,' g *C 0 TO "C 

5 o tip/** mm ) r 3 o n. 7-1 oe rajte** 



dna 3:#8H* 
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+ 






±DNA(/»f) 


80 
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60 




1515 


271 
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0 



ft<ft0^7-kh^V-»7*t1 0-8081 
(Ac«» a , Rth" , pro*, ,tr r )t*Ojt„ 
7 

«ffliWl4K:^ft4 4 2t)» 30-MOfc-hfg 

* © *a * wt & 0 k: ^ * n a „ 











4tDNA (80*i*) 
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% m % © * * a* e> © *» fc is ^ & * i m © 

11 ^11^7^^ KpTA 50 0 1(A)©WJft&ft*Jfc 
M»4bBr*?3*U Iff 2B»dty?J« < KpTA 5001 



i3 A> «/ * Arfl j: I? A^^**7J^U/t ft 

IM^^fe^^**'** OijS'&fct 1 0-5 OmM, 
* As* V A © J##fr2 50-1 OOmM, *-h'J* 
Ai^H a ©*&-£«: 1 0 0 mM J^±^»t H/> 

#S&#J1 o 



<**3A /« ffl a u 
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